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±fe-fc>XT>7°{i, 1 tt^n^ ^MM I S FETt*t>i)S$fl, ±12 
tfy hi»itWO*fi:SS:i«(Bi--6^ftOi(ifilHltti:, ±fBJtf*Blal&0jeift&fflHig 
U iElitWnf+^^iMI SFETit) & L § i/MBSr^Tt * n \ * 
)vm I S h 9 y ¥79 t tliLTv^ CI <h J; (9 . -t > X T > -7°<7)Kj 

- ->* > £ t« tc Jt^Ti£*i- * c: t a*-? § & o 
[0 0 6 1] 

±fB 1 *tO n -V * ;HM I SFETIif^7 v a >1M I SFETtiS 
[0 0 6 2] 

3>lWnf+^ ;HM I S F E T & If b $14 =1 7 4 X b 7 > ¥ 7 9 t , 
tztb(DT-7° l/r/3>i(Onft^ ;HM I S F E T If y Mil 7" V ^ -V - 

, #*#SE«M Oftfig 4- |p]± $ * & - £ # £ o 
[0 0 6 3] 

-tiBfcf h jgft-r v ft-y>7> 9 a^iatr * h sty; ft-y>7> 
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fitfl IZ ft 5cfit & C £ T^T* § h o 

[0 0 6 4] 

[0 0 6 5] 

[Hiw^jSw^SI] 

(# i (ommmm 

[0 0 6 6] 

ei 1 1±, *%w<om i (D^mMm^h ?4 + tm^mmzMmw (d r 
am) wh, ft 1 ) -t^^^-tm^mx^ho 

[0 0 6 7] 

1 0 1 ifc<?) lfyHSll02fc, 7 - KH 1 0 1 t \£ y h & 1 0 2 <£>x* 

, #^t'J-t;Hi, h«StC7- Klftl 0 1 *U — 3» 1 Ott 

J§) Mil 0 2 [:M$fl^pft^;HM0SFET-C*S7^^ h 

(7nXTr) 103^ r 1 0 3 Oflfe3§ (f£2i£ffcJf 

^t^>^10 4i*tLt^5o CLOfflfj^KJ: *K $Ilff»DRAMT*li 
„ 7HXT r 1 0 3 i: -fe^^r v * 10 4 t <D ffl <D * V -b;l/^. h 
-Kl 0 7t:" 0" ttzlt" 1" Or'-^**««FRrt6^3fcoTV»4 0 
[0 0 6 8] 

[0 0 6 9] 

^If^ODRAM^fli, T^-trXTr 1 0 3 & * ;i/ * -V ✓ * v * 1 0 
4**, 0VJ£JLt (OVSfclliE) (7)U^i^Wf7l/-r>3>I(DMOS 
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■>no 4o«fi:*m«mfi[VDD, *EE*fiv pp ac^Jiii*tevss^ 3 
^-t*- tami&t&i-c^Zo zzx\ mm. mmmn (mmm&) v DD (i 

1. 5VT% #ESfi (#M±m/±) V pp (i2. OVtt^o 
[0 0 7 0] 

j^t , ^mrnfm <7> d r a m <n mit k o ^ r -r & 0 

[0 0 7 1 ] 

£1% ■fe^-r^v * 1 0 4 (i-tr^yi^- MS 106 %^LX& 0 . SHrfl' 

ri/-nftio6oifiii, ii^ri^iLtt;v^w- hmfivcp (=ov 

) tiot^io £*WCJ:!k -t;^t^°y^ l 0 4^f Cf t^^Mttit: 
if y m o 2^«9^-=e , ;-b;i'^ h v-v ; — K 1 o 7^<o#£&<^fl; 

fitc=t^-f\ ■fe/u* 1 0 4 O-fc^$*«r^5ewmt«LTv>-6 0 

ff^-eji, -b^KtA'y^ 1 0 4^)L§v>i?5 s 0V^±'e*^<7)f\ -t^7°y- 

[0 0 7 2] 

* 7H^Trl03 t-b^^v ? l o 4 H*S<7)*^t -7 i )V 

77-t^TrlO 3iW7y3 ylMOSFETT^SOt, If^MOS 
■fe^Tr 1 0 3 ^^>^^-r^>7c^<7)«fiOTI?lS:m*femfiVss^i"^- 

[0 0 7 3] 

7 - m i o i mmmtm (t^v-t^mm&im) ki±, *7-k 

Ml 0 1 om^{i#EEmfiV DD ^^^ti, 7H^Tr 1 0 3l±t7ttit^ 
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f£V Bp (#V DD /2) t^oti^o 
[0 0 7 4] 

0 i omfctigMtiimft vss^ & 0 » rnxTri0 3^ t%z 0 

[0 0 7 5] 
[0 0 7 6] 

fiVss^&'K TnxTr 1 0 3/i)^>tl(:^l)o -T^xh, " 0" OffiU'lf 
$Rrt ? T^-te*T r 1 0 3 KgM£S*Lfc feT y M102 Kf^m£*i, y Yffi. 

1 0 2 <DW.itLi) t fr'rfr[ZTtfZ> 0 >k^^\ -k> XT ls-fii*}£v h$Ll 0 2*tlffl<£> 

*teH*it*BL^ t'^iio 2^(7)-^<7)mfi^»mfiv S si u ittot 

[0 0 7 7] 

x ##ii*T> -t^^T^y^iiLTtr y h^l 0 2^<b-tr;U3r J r^v? 
1 0 4 &tr e ^7b«10 2OtTODD*P>" 1 " <7>l*^\ fcf 

y hij&l 0 2 (DWMLtfV b" 0" <afl|$Rj&*-fe;l/* v 9 1 0 4 Cfft^n 

[0 0 7 8] 

*HlIiODRAMt!i, ±ffi<7)J: n %r-9<Dmfr& L • ##^Bf iz& 

^t, ^ttfb^tL7t7- khi o i ^(i«mf2:vss^nJn$tL-rv^ 0 z\<Dt 

" 1" <r>7*-9 ^##jitf|^H^^e';-t^X h V-vV- K 1 0 7 
lE^VH, " 0" <Dr-9Zm&&trm^frfr&n,1±ZVLt-f2>t, VH = 
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V DD , VL = V S S-V th (V th >0 V<7)Bf(iVL = V S s) t%Z> 0 Z\ZX% V th 
liTH^Tr 1 0 3WL^^i«t^o 
[0 0 7 9] 

^Iifi<7)DR AMTii, " 0" t*- &*K;fcv>T\ T^-fc 

XTr 1 0 30V t h^O Vt^(iIE<7)1fi 7 v a >IT r ) -C&&£<>6 

, t*7h«10 2O" 0" 1f^^SWnx^<»^jitf«lt^T§^o 
[0 0 8 0] 

[0 0 8 1 ] 

^illl^D R AM<7)>! ^ 'J -bil/O/U 7^ HM^liii, t>\-MM 
^V DD , Vss^H^[*I^m^i: Lt, 9- K«lo f f m^v pp o 

J: ■? H&<5> 0 

[0 0 8 2] 

ifj, 3^-t^^r-v/^v^ 1 0 4OL^vH1^0 VJ^±T& 

^■'J-fc^X M^-vV- K 1 0 7^<7>" 0" X- ^#§^^Bfom#nx^4" < 
[0 0 8 3] 

£ biz, 7- k«si i o i mmmtvtmxn, 7-k»ioi omf5^v PP ( 

>V DD ) -e^^^^tCct Ox T^-bXT r 1 0 3rfo f f»tlC'J-^t 
[0 0 8 4] 

[0 0 8 5] 

'tis, &±r~mmLfz*mmfm<r>DRAMx~it, L£^mmi±i> s ovvx±.<D 

T-7°V y y 3 >SM0 SFET^7nxTr 1 0 3 i3 J: ZT-t ^s* i> * 1 0 
4 t LTffl^tv^:^ L^vHKJE^ (x>^>x^fS) OMOSFE 
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> vX ? dJt^T L § Wj|0|§*t1iI^+5H- $ v> h ^ > vx 9 , fi/^i *Ui\ 
!&3II!l&4 3 ^p^--\'*^g!MO SFETiH L^«EE<7)iS^pf t 

Vvfl, ^*'J-t^M/-yV-Kl0 7V 0" T-'-^ ^#§jXtf|^<7)^<7) 
[0 0 8 61 

t^^lMOSFETtL/:75\ nf t^^lMOSFET^ffl^TU^o d 

*^*fi * 4 o c: n o v > x it&<Dmmfm-cw&-t %> 0 

[0 0 8 7] 

-DRAM^tU-t/K^f^iii- 

[0 0 8 8] 

13li, ^lifi^DR AM^^'j*;P<7)«jt£^-f8Jf®[EI-e&&o |WJg|ti 

mWLl 0 0 0 0 KnM^«»£&ALTM:»tfcftfcNffl^i/l' 

112fc, Nl^x )V 1 1 2±KK:tt<b*i, pl^^ttl 1 2 0 tr- Mfe 

mwkty- vmmt ^tt^r^-t^T rio3t, — ^o P M^M«t^s i 

2 0 $:7nxT r 1 0 3 £#*TU ¥- ^i!t-t;^P- Mtl 06t 
£;£"t&-fe;i^^N 0 v * 1 0 4 t £ If x. T v> £ 0 T^-fe XT r 1 03 60^- Ft 

ft** 7 - k*i i o i izmmzti. P wtm&smm noa ^ mio 

[0 0 8 9] 
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DRAM^;i^<h|^i:###:«l 0 0 ±^f£lt <b tifcNMO Sf&S h 9 > 

* 1 0 8 £ PMO Sf&S F7>yXM0 9i -f * I1IS§T*^1IiJ 

[0 0 9 0] 

coy- MfelffliJ: *9 &DRAM-fc;i^£ftJ&1-& h7>yx^y- vmmmco 
Jjj)W^^Ztlz$>Z> a Mx.lf, NMOSiIh7>yX?10 8OTMOSi 
Ib7>yxn0 9oy- MfeMcol?^(i2. 5 n migftTabaoKit L> 
T^-b^T r 1 0 3 S^-t^^t/iy^ 1 0 4<75^- h*&*i§|(i3 nmSIt* 
*o -^iv^lSiKi, Wiirn^X^ffli/^, DRAM-t»i«± 
ffi £ ^^imiiim^i- Z> Z t HJ; M pTfife-C* & o 
[0 0 9 11 

T^^XT r 1 0 3 or- MfrpfljgOJ^ t-tfr* * 1 0 4©^' 

[0 0 9 21 

-b;WJf * 1 0 4 <h LT> X ? -y ? -b;l-^ h >^-t ;p 
[0 0 9 31 

ft<^1S:*ffi-e»ft$^ ^«5tOI/Ott (AW*0J»») &W^r?-£2. 
o vej£-e»ffc $ £ <h § * o 

[0 0 9 41 
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Ym%mtm< %Z>m&UZ$)2> 0 $Ii»DRAMt:-(i, DRAM 
[0 0 9 5] 

T^-t^T r 1 0 3W-biK^y? 1 0 4W-^f ^(iTO J S i 

o EfK, S i 0 2 ct l)il5^llt$«:f t«5Rt#ttftS:7^-fe^T r 103^ 

<0-C\ «t 0 £5eKS&f£ $ d <b § & o C <7) J; -9 $rrt8im#*m t Ltli, 
^^mt>fK, f^>i^''J^AvXFD>f9A (BST) &^£>& 

o 

[0 0 9 6] 

-b^^y* 1 0 4 cor- hjft»il#^*SfiSI«'l**rfl-t"taClt-C 
, DRAM09ftfc>«9 KF e R C & T # £ c 

[0 0 9 7] 

-t>x7>7°ifi]f&, e-y h^y;^--v-v • 4 ^ y 4 xm&Rv 1 * ? &m 

-y • 37^xW, S^*7AMx^ EIKia'r**o 
[0 0 9 8] 

- v • ^ n ^ >f XiK 2 0 1 tf y h ^0#^14^B#^ tf y h ffittvmtiL * V 
DD/2 IiZ%;2) £ n CT^'J f t-v LtV^ D fit, ^7^A51^X-f 7f 2 02 

[0 0 9 9] 
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2 0 0 Wkf y Vm? 1 ) f + -y-^7^ X0S§ 2 0 1 tCov>T & T~fV y > 
a >SM0 S F ET £ /c(ifmSH]^B|5<7) p •f - -V ^^IMO SFETiHL^> 

[0 10 0] 
[0101] 

@5C^fj:^:, DRAMIi, t'^fM (BLq, NBLo) *tl*?H 
\£y MlBL 0 tt''; h B Lo<£>ffl K&tt <b flfc-fe >^ T > 2 0 0, kf 

y hjJft^V^^-v • 4 ^9^X01^2 0 1 TkXfUv&MIRXJ 2 0 2 Srfll 

>X7> 7*01^ 2 0 0. fcf y h §£-7 0 'J ft-y->f35>f 201S^'*7 
AjilRX-r y^-2 0 2^tt«btLTV^ 0 @5T1inW ( n li 2 J£LtOi&&) 

[0102] 

£?\ HI5 «t n tc, -t>^T>-7°HIjK2 0 0 (i, lJt^pIMOSFE 

t £ , i n<r> n mm osFETt^t> m$L z *u tr * h mm^ma^m^ir 
2>tztt><7)wmms&2 lot, mmmmm^mmzmmL. i^ p imosfe 

T<fc *) ^^v^L§vMt^*-r-2>PM-fe>XT>7°IEtf|h7>vX^TP 0 0 ^ 

Ot^tLtv^o P M-b > X T > 7°IEt!l h 7 > vX ^ T P 0 o ^ NH-fe > x r > 
•7°IEK) b 9 > v x * T N 0 o t li*i:MO SFETf*4, 
[0 10 3] 
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i%^m$&2 1 0(±, 7-7>tY- Y t^l^ClI^tL^pf t^^iMOS 
F E T-C$)Z>mi «PS-t>^7 >7'f7>y^^TPl o&<^ 2 OPl-b > 

>X7>7'h7>yX^TP lo^Il^^nf t^^UMO SFETt*^ 
# 1 cONM-tr>^T>-7°h 7 >y^?TN l 0 t, KW >ra±&O f *'- h|S|± 
&m 2 <DPm-ty *7 > 7° h 7 >y^?TP 2 0 ^it£*U V-X[^±^ 1 
cONM-tr >X7>7"F7>yXnNl 0 ^^£*^ n -V S F E 

[0104] 

PM-tr>XT>-7°Il4t!j h ^ >y^np o 0 t"^v^T(i. v-xicm^mfS: ( 

mmmi±) v DD ^m^$tt, f i/^r 1 <opi-t >x 7 > 7 y y^ ^ t 

P 1 oRZfm 2 <D P m-t ^ XT > 7° V 7>y'xnP 2 0 <7>V-;UC3#M£tt-C^ 
&o i/c, NM-t>XT>-7°.|EKj h 7 > * TN Oo^&^Tti, V-Xt)^ 
KW 1 ONM-tr >XT >-7° h 7>yX ^ TN 1 q^.^2 <75N 

M-b>XT>-7° h 7>y'X ^TN2o«V-/;|;i||$^TV^o 
[0 10 5] 

f LT, |10PS-t>7,7>7 , f7>y7^TP lo^LK^l <7)NM-t>X 
7>7 , h7yyX^TNl 0 OKU^^i:, f 2 OPI-t >7; 7 > 7° F 7 > y X 
9 TP 2 0 ^^2^NS-b>7;7>7 0 b7>y7;^TN2oOr- h tti^iitz 
If v V&BLoliZ&mZtLX^&o m 2 <DPm-b> 7T >7° h 7 > V 7s ? T P 2 0 
^^2<7)NI-t>'X7>7>7>yX^TN2oOKl/'f >t, il^PI-b 
y^7>7 , F7>y'xnPl o^.^ 1 WNl-t >X7>'7 0 F7> yX ? T N 
l 0 (7)r- h fcf±#fiKtr y MNB Lotw»a$*LT^«5 0 ttz, PI-fc>77 
>7°mW) h 7>yXHP 0Q{i^- h cep^n^tL^^ 1 ©■b>X7>7'ifN 
S E PCi ») ftljflil $ *U NM-b>XT>-7°|gS&h7>vX^TNOo{±x h 
ZthZ>%i2<D-t>77^ 7°m-^ S E N «t «9 WM £ *l* 0 
[0 10 6] 

3fcK, tf y M^7" V f t-y • 37>f X|I|j& 2 0 1 (i, tf *y h«SlB Lot tf 
y MNB Lot £8Mfrt*& 1 OE*2 0 4 2 <^E«| 2 0 6 i, llO 
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mm. 2 o 4 ± ftm z ti. r- h n tr ? h «&■/ ^ -v - ->* • a ? ? ^ xmm m -^ 

E Q £ titz p ^ * ;U1M O S F E T & kf >y h^37-fXh7>y 

X^TP3o^, H2 colE^2 0 6±tcHvHcS^iJtcf^ttP>tL, ^nr-Mctf 
M-Z'^t-y • ^ 7 X$IJif f E Q ^JJD ? p f t ^ O S 
F E T Ml^'Jf t-y h7>yX^TP4 o^.^ 2<D\£v 

f«7°'Jf t-yF7>y^^TP5o^^Ltt^o if^S^Jf 
■V-vmfiVBP (^Vdd/2) l±, il^e-y H7°'Jf t-y h7>yX^T 

6 o 

[0 10 7] 

- ^ / U D L oCti ?ti/:Nft^^lM0S FETt^f 1 <DD?A 

^XNDLo^M^tL/zN^^r^^MMO S FETT^^f20*7Ai*? h 

7 > ^ TN 4o^"Cfllfi£$tLTV^ 0 CcDfjl 1 W*7AIK F7>y^n 
N 3 2<DJj 7A|jR !>7>yX^TN4 q^- K *7Afn- *r (H^-* 

-f) -c^is: $ * 9 A®iR$ij^ifg-^c sl 0 cj:o rii«t«i ^{±^Sii« 

[0 10 8] 

^^MMB<7)~t>XT>ym&2 0 OSO'tT^ Hl/'if + -y • >f 37>fX 
0 HI5Ui3V^TOe|Te/Fl-||l<7)PM-t>^T>-7 0 h7>'>' 
X^TP1 0 > i2©Pi^>X7>yF7>y^^TP2 0 , t'^^37^ 
Xf7>y^^TP3o> ^l^t*7 Mt7°'J f ^ - y h 7 >y ^ ^ T P 4 qS^ 
i2Wh*7 M7°'Jf t-yf7>y^^TP5 o^* 1 ^* 1 -^ L § ^ffiri*, g£r 
IHI^rtW pft^JUMO S F E T KUt^TS < &j£$*l/CV>a C <h T** 
o ZtHZX*), ■te>XT>'?m&2 0 OMf'y Mi/Vf t-y ■ >f 37^X 
2 0 lfi±, f&Sffitc^tt-?>l|j^^-v>«7^$tLTv^ 0 tr? Ml-/'; 
• ^37^XM2 0 1 -Cld\ ti:f'7 0 l/7 <> 3 >IMO S F ET^t 
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[0 10 9] 
[0 1101 

CtU^tLT, 0 5 tc&^Tnen"eBA^iiil 1 coNM-b>XT>-7°h v > v ^ 
?TN loS^i2^Nl-fe>X7>-/h7>yX^TN2 0 WL^>fll±li, 
M@MUf£lt£>*i£ nft^iUMO S FETOL#<Wimj±J: <9fg:<|^ 

nft^iPlMO S F E TC&^-T, r7°l/ v v 3 >IM0 SFET£fflwT& 
J: v> 0 

[0 111] 

P M-b >X7>7°F7>yX^TP 1 o&^f£ 2 <7> P M-t >X7>7^7>yX 
?TP 2 0 ^L^v^mi±ct »9 t>/h^ < I£te£*iTv^ 0 fLT, Nl-t>X7 

> xMEK; h7>y^^TNOo«Li WjtmiEli. il(0NS-b>X7>7 o h7 

> v X ? T N 1 oRZ/m 2^PHr>^7>7 , h7>y7^TN2 0 <7)L^ v^jtS 
BEJ: i>M < IxTE^tirv^o ;^J: tcf^i" &<7)(i, -fe > X r y 7°Mffi 2 0 
OO^SttBtH^lt^ -?m-fc*mz-htzSb't:&Z> 0 Pl-t>X7>7° 
IE»!>l^>vX*TP 0 0 ?>L§v^mJ±^ lsrSISj&£«J&i-& pi^^M 
MOSFETOLI ^fiJtCf L < n Hf£;£ LT i> X v> 0 

[0 112] 

[0 113] 
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[0 114] 

FET7& ? Sii-t-*OT% fcfy hj|Sl*tB L, NBLomfifi, £> £a& Vbp 

f 2 0 2lit7t 
[0 115] 

* * T P 3 o, ilWtTv h^7''J f t-y f7> y'X ^ T P 4 qSO'S 2 <0 tf y 
^7" , ift-yF7>y^nP5 K * & £ <£ ? H#JE«ffi 

VppHf&TE^^o 

[0 116] 

^<7)f^ o-7 (Row) T VU^lz X -iXMIRZfttzV- Klt^mfi^Vpp^ 

t*7hMBL, NB LKfifc/MRflSSt L-c»*m$*i*o ^fiu^r, ii 
^)-t>X7> "7°jW-^-N SEP 7& ? " H" (✓W) |2M>X7>7 , | 

D L £ii Ctf - ^ft)tL-6 0 
[0 117] 

^^>S# § Qfrtf^tT U tf y h %%-7° } ) ft-y-^37^ Xjf-^ E Q 

(DW&tfmzf" L" l/^^^:tCJ;ote7^7 ,| Jft-y^n7'f 
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[0 118] 

S.^^7 7A3i^X^ y-f-^ii^ltJ^i-^MO S FET£M I SFETtM 
[0 119] 

m 7 (4, Hi O»SS?JC#^>^2g#:fS1t^ec0^^^i-^n y ^ H]^I1^ 
[0 12 0] 

, Row7F1/^a'77t3 1 1 S.t/R o w T K 1/ X -7°'J t"=? - ^" 3 0 9 

LTRo K -f ^'3 0 8 [liotfn- K£*L& 0 "f S 

R owf3-//7- K K7'f^3 0 8 CfcoTT K l^lf fRH*tJ£-f& «7 - K 

«&3 o 2#m&itzti. * *v *)i«Dmmztix^t2mm s ¥ >y vm3 o 3 me 

1 3 tc«toT$lJ^$*LTV^ 0 fit, \£y h S EN 3 0 3 \z.m$kZ titzmm* 
, -fe > X T > T^iJ 3 0 5 rtO-fc T > -7°tC «t o TiifS $ H2> o 
[0121] 

T KUXA^7li*9A (C o 1 umn) 7 KU^-;7 7 3 1 2, Co 
1 umn T KL-xyj 1 0 LtC o 1 uranfn-/3 0 6C 

fcmZtiho fit, T Klx^iffgC^tL.-r^>-t>^T>y^C o 1 umnr^ 

-r3 o 6tw«torai^$*L*fc, - kt>7° • 94 h7>7°3 o 7£^lt 

[0 12 2] 
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[0 12 3] 

mm^TF-tX n W-UAJlT KWXtFT VlsX-7°>) fa - 0 3 , R 

o wf*3-/4 0 1 Cio-Cfa- K£*i& 0 7- K K9>f '*4 0 2 C 

[0 12 4] 
[0 12 5] 

[0 12 6] 

t-r\ m9 i,z7F:-fg.j±m&§£tkM&te, nmmiLV W £wt£t&$mm : <mzfc 

mtiV D3 (>V DD ) %&l±Z*txm%LLt:i><DX$>2>o 1" #/±mtef§£ 
hik(±, $ i nmmn&v r e f l £$tt-C&2 02£iJMEteV r e f 2 £tb^Jl- 
^»*iiSfi^HI{ES5 Olt, ^2<7)^mmfiV r e f 2 £^tT#J±mfi V PP 
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